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Abstract. T w o  cases  o f  h e t e r o t o p i c  s u b m u c o s a l  g a s t r i c  
cys ts ,  o n e  w i t h  a c o e x i s t i n g  s u p e r f i c i a l  s p r e a d i n g  ca r -  
c i n o m a ,  a r c  d c s c r i b c d .  T h i s  is a n  u n c o m m o n  e n t i t y  
w i t h  w h i c h  r a d i o l o g i s t s  s h o u l d  b e  f a m i l i a r .  A n  a s soc i -  
a t i o n  b e t w e e n  s u c h  cys t s  a n d  c a r c i n o m a  h a s  b e e n  
p r e d i c a t e d  p r e v i o u s l y .  T h e  i n d u c t i o n  o f  s u b m u c o s a l  
g a s t r i c  cys ts  in  m o n k e y s  f ed  p o l y c h l o r i n a t e d  
b i p h e n y l s  is c i t ed ,  a n d  t h e  p o t e n t i a l  s i g n i f i c a n c e  o f  
t h i s  o b s e r v a t i o n  w i t h  r e g a r d  to  s u c h  l e s i o n s  in  h u m a n s  
is d i s c u s s e d .  
Key words: G a s t r i c  cys t s  --  G a s t r i c  c a r c i n o m a  - 
P o l y c h l o r i n a t e d  b i p h e n y l s  - P o l y b r o m i n a t e d  
b i p h e n y l s  - G a s t r i c  m a l f o r m a t i o n .  
D i f f u s e  i n v o l v e m e n t  o f  t he  g a s t r i c  s u b m u c o s a  by  cys-  
t ic  g l a n d s ,  f i r s t  d e s c r i b e d  b y  H a r r i s  in  1869 [1], is 
a n  u n u s u a l  c o n d i t i o n  o f  u n c e r t a i n  e t io logy .  A l t h o u g h  
t h e r e  h a v e  b e e n  o n l y  r a r e  i s o l a t e d  r e p o r t s  o f  s u c h  
l e s i ons  f r o m  th i s  c o u n t r y  [2], I w a n a g a  et  al. [3] re-  
c e n t l y  d e s c r i b e d  12 cases  f r o m  J a p a n  in w h i c h  t h i s  
was  a s s o c i a t e d  w i t h  g a s t r i c  c a r c i n o m a .  T h e  f r e q u e n c y  
o f  g a s t r i c  l e s ions ,  p a r t i c u l a r l y  c a r c i n o m a ,  a m o n g  t h e  
J a p a n e s e  m i g h t  s u g g e s t  t h a t  t he  c o n c u r r e n c e  o f  t h e s e  
l e s i ons  c o u l d  b e  d u e  to  c h a n c e .  H o w e v e r ,  we n o t e d  
c o e x i s t e n c e  o f  t h e  t w o  l e s i o n s  in  o n e  o f  t h e  t w o  cases  
d e s c r i b e d  b e l o w ,  a n d  a s i m i l a r  c o n c u r r e n c e  was  
p r e s e n t e d  in  a n o t h e r  r e c e n t  r e p o r t  [4]. T h e s e  o b s e r v a -  
t i o n s  s u g g e s t  t h a t  t h e s e  l e s i o n s  m a y  b e  a s s o c i a t e d .  
Case Reports 
Case 1. J.W., a 56-year-old white woman, was admitted on 12/16/75 
for evaluation of a urinary tract infection. She had had a previous 
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diagnosis of medullary sponge kidney. During the evaluation, she 
was found to be anemic with a hematocrit of 25, and her stools 
were persistently positive by guaiac test. 
Radiologic examination of her upper gastrointestinal tract 
showed a broad-based, multinodular polypoid lesion arising from 
the greater curvature of the gastric antrum (Fig. 1). A discrete 
ulcer was not visualized. Gastroscopy showed an infiltrating lesion 
involving the greater curvature of the distal antrum and a polyp 
of the second part of the duodenum. The latter measured less 
than 1 cm in diameter. Biopsies of the two areas were interpreted 
as gastric adenocarcinoma and adenomatous hyperplasia of the 
duodenum. The patient subsequently was treated by subtotal gas- 
trectomy. She was alivewithout evidence of recurrent neoplasm 
6 months after operation. 
The gastrectomy specimen consisted of the distal 15 cm of 
stomach with attached omentum. At the distal portion of the stom- 
ach was a mucosal defect 3 cm in diameter. The base of this lesion 
was covered by light tan tissue, and the edges were heaped up. 
The entire gastric mucosa had a somewhat cobblestone appearance, 
merging proximally with a more normal-appearing mucosal pattern 
of large rugal folds. 
Microscopically, the area of gastric involvement consisted of 
mucosa diffusely replaced by adenocarcinoma with several layers 
of neoplastic cells lining the gastric glands (Fig. 2A). The neoplasm 
was largely noninvasive; however, in some areas neoplastic glands 
invaded lamina propria as well as superficial submucosa. Nu- 
merous large cysts were evident in the submucosa beneath the 
adenocarcinoma. These varied in size and shape, and many con- 
tained watery material. The cysts were lined by columnar epithe- 
lium with basally oriented nuclei and abundant, partly vacuolated 
cytoplasm. This epithelium lacked nuclear atypism or abnormal 
mitoses. All of these cysts were snbmucosal in location, and none 
were demonstrated to communicate with mucosa. Invasive neo- 
plasm was focally evident adjacent to the cysts (Fig. 2B). Gastric 
mucosa manifested extensive and diffnse chronic inflammation with 
lymphocytes and focal intestinalization. 
On 7/5 77 a specimen of subcutaneous fat (approximately 10 g) 
was removed from the patient's anterior abdominal wall and ana- 
lyzed for content of polychlorinated and polybrominated biphenyls. 
These were found to be 0.164 and 0.086 ppm, respectively. 
Case 2. C.S., a 67-year-old white man, was admitted on 1/17/55 
because of weakness, fainting spells, and black stools. He gave 
a history of "ulcers" for 30 years and had been hospitalized on 
two occasions during the preceding year because of anemia and 
melena. X-ray examinations on those occasions were "negative," 
but endoscopy had revealed two superficial prepyloric ulcers. 
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Fig. 1. Case 1. A There is a multinodular, 
polypoid filling defect in the antrum. The 
rugal folds are thickened in the areas 
adjacent to the proximal and distal margins 
of the lesion. 
B Posteroanterior view, antrum, with 
compression. The lesion is circumscribed 
with relatively sharp margins and arises 
largely from the greater curvature. It 
appears to consist in part of thickened 
rugal folds, suggesting a large submucosal 
component. A discrete ulcer is not evident 
Fig. 2. Case 1. A Diffuse replacement of gastric mucosa by carcinoma (Hematoxylin and Eosin, x 260). B Invasive neoplasm (arrows) 
in lamina propria adjacent to benign cysts (Hematoxylin and Eosin, x 64) 
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Fig. 4. Case 2. A Cysts in lamina propria surrounded by hyperplas- 
tic muscularis  mucosae.  Chronic inf lammation is evident in mucosa  
(Hematoxylin and Eosin, x 64). B higher magnification indicating 
columnar  epithelium lining cysts (Hematoxylin and Eosin, • 162) 
Fig. 3. Case 2. A Posteroanterior view of the stomach. Nodular  
distorted rugal folds with prominent  ridges are evident in the cardia 
and fundus.  There is a suggestion of nodularity of the wall in 
the body (arrows) and lesser curvature of the an t rum (arrows). 
B Spot film, left posterior oblique, body of stomach; showing the 
inferior edge of one of  the intramural  masses on the greater curva- 
ture (large arrows). There is an additional shallow lesion on the 
adjacent lesser curvature (small arrows). These lesions were not  
appreciated at the time of the examination. (Reproduced from 
microfilm) 
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On this admission his hemoglobin was 3.2 g% and gastric 
analysis after histamine stimulation showed no free acid. 
Radiologic examination of the stomach again was interpreted 
as "negative, but in retrospect there was a smoothly marginated 
submucosal filling defect in the body of the stomach associated 
with thickening and irregularity of the rugal folds which extended 
from the body of the stomach to the fundus (Fig. 3). At subsequent 
operation a deformity of the first part of the duodenum was felt 
to represent scarring due to previous ulceration. There were inflam- 
matory adhesions between the posterior wall of the stomach and 
pancreas. A subtotal gastrectomy and gastrojejunostomy were 
performed as treatment for "peptic ulcer disease." The nature 
of the gastric lesion was not appreciated at the time of the resection. 
The specimen consisted of the distal 17 cm of stomach and 
included the pylorus. No definite ulcer was identified although 
the gastric wall appeared thick. Section through the gastric wall 
revealed a spongy texture. 
Microscopically, the gastric mucosa was diffusely edematous, 
and was the seat of a variably intense infiltrate of lymphocytes 
and plasma cells. In some areas the lymphocytes formed nodules 
with reaction centers in the lamina propria. Cystic dilatation of 
gastric glands was evident throughout, not only in the lamina 
propria, but also in the submucosa, although the submucosal com- 
ponent was not evident in sections taken from the proximal margin 
of resection. The dilated glands of the submucosa were associated 
with small aggregates of nondilated glands. Cystic dilatation of 
glands was more remarkable in submucosa than in the basal por- 
tion of lamina propria, and muscularis mucosa surrounded the 
superficially located cysts (Fig. 4A). The cells lining the dilated sub- 
mucosal gastric glands contained basally oriented nuclei and pink 
cystoplasm which was frequently vacuolated (Fig. 4B). Occasional 
cystic glands contained aggregates of polymorphonuclear leuko- 
cytes. Neoplasm was not evident. Sections through the pylorus 
revealed focal chronic inflammation but no ulcer. The cystic glands 
noted in the antrum were not present in the pyloric area. 
Discussion 
It  has been  suggested prev ious ly  tha t  such he te ro top ic  
gastr ic  cysts represent  a deve lopmen ta l  g l andu la r  mal -  
f o r m a t i o n  or  myoep i the l i a l  h a m a r t o m a  [5]. A l t h o u g h  
it is diff icult  to  deny the occur rence  of  such congeni ta l  
lesions,  it is also poss ible  tha t  a h is to logica l ly  s imi lar  
lesion m a y  be acquired ,  poss ib ly  secondary  to chronic  
gastr i t is .  The  fact tha t  these lesions a p p e a r  to be asso- 
c ia ted  with s y m p t o m s  of  gastr i t is  and  pept ic  ulcer  
disease and  are  genera l ly  found  in o lder  ind iv idua ls  
tends  to suppo r t  this view. 
A pa t i en t  p rev ious ly  descr ibed  by one of  the au-  
thors  and  cons ide red  at  the  t ime to have had  a congen-  
i tal  m a l f o r m a t i o n  [6] was qui te  s imilar  to our  Case2.  
Bo th  h a d  diffuse invo lvement  of  the  s tomach  by  cysts 
in the s u b m u c o s a  and  l amina  p ropr ia ,  s u r r o u n d e d  
by  chronic  i n f l a m m a t o r y  cells, p r imar i ly  p l a sma  cells 
and  lymphocytes .  In  view of  our  present  obse rva t ions  
a n d  those  o f  others ,  it is conc luded  tha t  the p rev ious ly  
r epo r t ed  case m a y  well have been on an acqu i red  
basis.  
S imi lar  lesions have been descr ibed  in the esoph-  
agus and  co lon  [7, 8]. I t  has been pos tu l a t ed  tha t  ob-  
s t ruct ing secret ions in assoc ia t ion  with chronic  in- 
f l a m m a t i o n  accumula te  in mucosa l  g lands  and  resul t  
in the f o r m a t i o n  of  single or  mul t ip le  cysts in these 
areas  [3]. Diffuse i n t r a mura l  e sophagea l  pseudod ive r -  
t iculosis  also may  be a re la ted  cond i t ion ,  a l though  
its pa thogenes i s  is con t rovers i a l ;  p re sumab ly ,  in this 
cond i t ion  the cells of  the esophagea l  mucus  glands,  
in response  to chronic  i r r i t a t ion ,  unde rgo  s q u a m o u s  
me tap la s i a  which leads to b lockage  of  the ducts  and  
i n t r a mura l  g l andu la r  d i s ten t ion  [9]. 
I t  is poss ib le  tha t  there  is a s ignif icant  assoc ia t ion  
be tween such gastr ic  cysts and  ca rc inoma .  However ,  
there  is no evidence tha t  the cysts are precancerous .  
In  our  case the cysts were subjacent  to the neoplasm,  
bu t  in the  case descr ibed  by Pi l lay and  Petrel l i  [4] 
the n e o p l a s m  and  cystic a reas  were in t ima te ly  related.  
I t  has been suggested tha t  r epea ted  gastr ic  u lcera t ion  
and  mucosa l  r egenera t ion  in a s soc ia t ion  with chronic  
i n f l a m m a t i o n  m a y  give rise to submucosa l  cysts or  
c a r c i n o m a  [3]. 
A n  in t r iguing aspect  o f  this lesion is its poss ible  
assoc ia t ion  with high tissue levels o f  po lyc h lo r i na t ed  
b iphenyls  (PCB) or  p o l y b r o m i n a t e d  b iphenyls  (PBB). 
Al len  and  N o r b a c k  [10, 11] recent ly  p r o d u c e d  such 
lesions,  assoc ia ted  with over ly ing gastr ic  mucosa l  hy- 
perp las ia ,  in rhesus monke ys  tha t  ingested PCB for 
3 months .  A s imilar  experience has  been r e p o r t e d  by 
Rosenqu i s t  and  S i lverman [12]. I t  mus t  be no ted  tha t  
the concen t r a t i on  of  the b iphenyls  in the  m o n k e y  
exper imenta l  diet  (300 ppm)  was a b o u t  10 t imes the 
levels tha t  have occur red  in samples  o f  mi lk  (28 ppm)  
and  fish (35 ppm)  r epo r t ed  by the U.S.  F o o d  and  
D r u g  A d m i n i s t r a t i o n  [11]. Never theless ,  this concen-  
t r a t ion  is much  less than  the levels tha t  have occur red  
in food  p roduc t s  due to indus t r ia l  acc idents  (2,000 
to 3,000 ppm) ,  such as the " Y u s h o "  incident  in J apan  
[13]. Such studies in an imals  assume grea ter  signifi- 
cance in view of  the recent  c o n t a m i n a t i o n  o f  l ivestock 
in Mich igan  with PBB and  the poss ib i l i ty  tha t  the 
b io log ic  effects o f  the la t te r  could  be s imilar  to those  
o f  PCB. Rela t ive ly  low concen t ra t ions  of  bo th  of  
these c o m p o u n d s  were found  in a b iopsy  of  b o d y  
fat f rom Case 1. The regress ion of  PBB in body  fat 
in h u m a n s  has  been given as 30% to 60% per  year  
[14]. This  wou ld  indicate  tha t  the t issue level o f  PBB 
in this pa t i en t  at  the t ime of  gastr ic  surgery in 1975 
was well be low tha t  recent ly  f o u n d  to be wi thin  the 
usual  range  for  Mich igan  residents.  
[The range of  concen t ra t ions  of  PBB in b o d y  fat 
at  au topsy  in 18 r a n d o m l y  selected Mich igan  residents  
was 0.12 to 0.73 ppm,  and  the average  concen t r a t i on  
was 0.31 p p m  (T.H.  Corbe t t  and  J.L. S immons ,  per- 
onal communication).] 
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